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Office Action Summary 


Application No. 

09/866,021 


Examin r 

Peter J Lish 


Applicant(s) 

YAKOBSON. BORIS I. 


Art Unit 

1754 


The MAILING DATE of this communication appears on th cov r sheet with the correspondence address - 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. .i^^ro^f^iw 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO reriod for re'p'yrs^^^^^ above, the ma)dmum statute,; period will apply and will expire SIX (6) MO^JHS from U.e^ communicaton. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U^S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 12 June 2003 . 
2a)n This action is FINAL. 2bM This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed In accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) 13 Claim(s) 24-25 and 28-32 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) 13 Clalm(s) 24-25 and 28-32 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) n The proposed drawing correction filed on is: a)^ approved b)^ disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 

3D Copies of the certified copies of the priority documents have been received In this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 

Attachment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent ApplicaUon (PTO-152) 

3) □ Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ Other: 
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DETAILED ACTION 

Applicant's arguments filed 6/12/03 have been fully considered but they are not 
persuasive. 

Examiner agrees with apphcant that the CharUer reference does not teach a means of 
making the claimed structure. However, it is maintained that the Charlier reference provides a 
study of heptagon-pentagon defects, leading one to a reasonable expectation that the claimed 
structure is naturally occurring. Charlier does not explicitly enable one to produce the structure, 
rather Charlier teaches that the structure naturally occurs. 

Applicant argues that Charher explicitly states the proposed configurations may not exist, 
citing page 113, col. 1, paragraph 2; however, this paragraph merely states that the defects reveal 
a particular resonance state, which if observed would confirm such a defect. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubUcation in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 24-25 and 28-32 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Charlier et al. ("Structural and electronic 
properties of pentagon-heptagon pair defects in carbon nanotubes"). 

Charher et al. disclose that pentagon-heptagon pairs are common defects in carbon 
nanotubes. They teach that these defects create a small local deformation in the width of the 
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nanotube and in instances a small change in the helicity. These defects often lead to a 
connection of two cylindrical, straight portions with different physical and electronic structures. 
The defects can result in an increase or a decrease in the tube diameter, depending on the 
orientation. Charlier et al. teach that such pairs are common in carbon nanotubes, but they 
normally go undetected because they cancel each other out when randomly aligned. It is 
additionally taught that the topology of the armchair, or (10,10), nanotube favors the presence of 
two opposite 5/7 defects. 

It is thus expected that nanotubes containing a pentagon-heptagon and heptagon- 
pentagon defect arranged in an opposed, spaced apart relationship occur naturally in raw 
nanotube samples, especially those of the (10, 10) lattice structure. 

Additionally, it is expected that the domain of modified lattice structure propagates in an 
imaginary spiral line between said defects, because the propagation modified lattice structure is 
inherent to the opposed and spaced apart pentagon-heptagon defects. 

It is also expected that a nanotube having an armchair (10,10) chirality vector in the 
normal (not modified) region will have a (10, 9) chirality vector in the modified region because 
the properties of the modified structure are inherent to the opposed and spaced apart pentagon- 
heptagon defects. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter J Lish whose telephone number is 703-308-1772. The 
examiner can normally be reached on 9:00-6:00 Monday through Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 703-308-3837. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-9310 for regular 
communications and 703-305-93 11 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 



August 12, 2003 i^mimmim 

PHitMnEXMwei 


